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Work Order ID 63861 _ 
Wednesday, November 17, 2010 10:25:30 A 


Page 1 


Item ID: 
Revision ID: 


D212-664-101 TRN 


Accept 


Setup Start 


Item Name: Crosstube Turning Detail E Е zx; ШІ ІІ | ІШІ 
Start Date: 11/17/2010 Start Qty: 1.00 III | ||| Cust Item ID: 
Required Date: 11/30/2010 Req'd Qty: 1.00 TAI Customer: 
Reference: . 
, ра / = Sear ОШ 
Approvals: Process Plan: "- Date /Ғ/2 Tooling: Date: | — S = Ші 
ос: - Date: SPC(WIN: Date NM IE 
Sequence ID/ Operation | Set Up/ ToolID Tool# Plan Accept Reject Reject ~ Insp. = 
Work Center ID ` Description Run Hours Qty Qty Number Stamp | 
[Draw Nbr Revision Nbr | плет. d D 
| D212- 664-141 Rev D 
000 s TE "e to i 
ГТТІГЕ ucl a УТАР AM NE) M 
Mori Seiki Memo 0.00 e 


Mori Seiki CNC Lathe Large 
: » 2-Turn first side as per Folio FA113 
3-File down transition lines smooth. 


110 ОСІ- Inspect dimensions to dimension sheet 
ШІ Р 
QC Memo u 
Quality Control i 

Ж 
120 
И АШ МОН ИРИНЕ s LARSE 


Mori Seiki 


Mori Seiki CNC Lathe Large 


Memo 

|- Тит second side as per Folio FA113 
2-File down transition lines smooth. 
3-Remove sand and plugs 


1-ЕШ tube with sand & install plugs DT8534 on both ends as per Folio FA113 


ERN 0/12/02 


0.00 


0.00 


S N / oJ12)02- 


0.00 


0.00 


x) 70/12/02 


Dart Aerospace Ltd 


W/O: WORK ORDER CHANGES 5 


Арргома! 


DATE | STEP PROCEDURE CHANGE By | Date | Qty | ChietEng/ | Approval 
Prod Mar QC Inspector 


— 


Part No: PAR #: Fault Category: NCR: Yes No DQA: Date: 
се Disposition: QA: N/C Closed: Date: 
wm | WORK ORDER NON-CONFORMANCE (NCR) 
Corrective Action Section B ы a af 
Descri tion of NC - — - Verification | Approval | Approval 
Chief Eng Chief Eng Date 


ха Өш; 'f over Yel f сә, Лемма | 

by Е 0.60), of wd /+./L47 Иа) nec cdf Gre NR, 
e under tel, 27 aad PSP E те 
0.009 + ar) 271 


NOTE: Date & initial all entries 


HMFORMS Quality Assurance\approved QA\NCRWO RevE 


г 


7 Реза 


Work Order ID 63861 
Wednesday, November 17, 2010 10:25:30 А 


Page 2 


Quality Control 


ІТ 
QC 


Quality Control 


150 


HandFXtube 
Hand Finishing Crosstubes 


ОС8- Inspect parts - second check 


Memo 


Crosstubes Chemical Conversion 


: Memo 


SW холауоз. 


„МО је /® - 7 


0.00 SAN 
0.00 04 = 09, 


нет: D212-664-101TRN ЕС nCegZI£ƏçE III€IIIIIIIIIxIIIII еее ==. ПОИ 
Revision ID: : ши 
Item Name — Crossube Turing Det әр [ШЇЇ 
Start Date: 11/17/2010 Start Qty: 1.00 |1111 WM Cust Item ID: 

Required Date: 11/30/2010 Req'd Qty: 1.00 ІШІ Customer: 

Reference: 

S ана | Run Start [ШЇ 
Approvals: ` Process Plan: Date: _ Tooling: Date 

ос:. Due SPC (WIN: oo Date ша 

Sequence ID/ Operation | | Set Up/ Tool ID Tool# Plan Accept Reject Reject Insp. 
Work Center ID _ Description Run Hours Code Qty Qty Number Stamp 
130 ОСІ- Inspect dimensions to dimension sheet 0.00 

ШШШ! a ___ 
QC Memo 0.00 


Dart Aerospace Ltd 


WORK ORDER CHANGES 
Approval 


PROCEDURE CHANGE Сема | Approval 


Prod Mgr QC Inspector 


Part No: PAR ff: Fault Category: NCR: Yes Мо DQA: Date: 


Resolution: _ ` | Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


кат Corrective Action Section B "m 
Description of NC - - — - Verification | Approval | Approval 
DATE өтер р Қы А Initial Action Description Sign & Section C Chief Eng QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS Quality Assurance\approved QA\NCRWO RevE 
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Work Order ID. 63861 П - 


Wednesday, November 17, 2010 10:25:30 A 


NC. мыр IIIIIIIIIIIIIIIIIIIIIIIIIIII Sene store ГП ПО 


Revision ID: 


Hem Name: ^ CrostubeTuming Detail EXE LU 
Start Date: 11/17/2010 Start Qty: 1.00 ІШ ( || Cust Item ID: 
Required Date: 11/30/2010 Req'd Qty: 1.00 ШІ Customer: 
Reference: 

| NECS d Run seart ІІ 
Approvals: Process Plan: ; Date: Т Tooling: По Date: A 

ос: па _______ SPOON ates - 279? ТИПА 

Sequence ID/ _ Operation | Set Up/ Tool ID Tool# Plan Accept Reject Reject Insp. 
Work Center ID Description Run Hours Code Qty Qty Number Stamp 
160 QC3- Inspect Part Finish | 0.00 
ШІ i M ZO -42 ~ I 
Quality Control | 2 | 6 
170 0.00 я 
ПРИ o da. 
Packaging Memo 0.00 
Packaging Identify and Stock in kanban rack 


Location: L. (y У 


180 QC21- Final Inspection - Work Order Release 0.00 

ШІП lohia Јод 
oç Memo 0.00 

Quality Control AMF 


97 2-08 


Dart Aerospace Ltd 


w/o: WORK ORDER CHANGES 
Approval Approval 


DATE | STEP PROCEDURE CHANGE Chief Eng / 
QC Inspector 


Part No: PAR #: Fault Category: NCR: Yes No ООА: Date: 
Resolution: Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


NCR: 


me Corrective Action Section B 
Description of NC — - - Verification | Approval | Approval 
DATE STEP Section A Initial Action Description Sign n& Section C Chief Eng QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS Quality Assurance\approved QA\NCRWO RevE 


Picklist Print - AM 
Wednesday, November 17, 2010 10:25:35 AM с 
| Work Order ID: 63861 Í MEHR 

Parent Нені | D212-664-101TRN АРА АТА ШЇЇ 


Parent Item Мат. — Crosstube Turning Detail Start Date: 11/17/2010 R.quired Date: 11/30/2010 
Start Qty: 1.00 Required Qty: 1.00 
Comments: ІРР Rev:A 08-03-06 new issue DD verified by:ec 
IPP RevB 08.04.02 removed Polish EC verified by: DD 
Component Item ID/ Replacement Mfg/ Bin Primary Last Route Unitof Qtyon Qty per Kit Total Qty Date Status 
Item Name Item ID Purch Item Location Location Seq ID Measure Hand Qty Issued Issued 
D6005-128 И лесна Ко 120 Each 32.0000 


LINEARI ІШІ sik ¿oJ 12/e 2. 


Crosstube Material 
Location Loc Qty Loc Code 
LG ; 32 
53593 | 5 


~~ 57911 27 \ 


Dart Aerospace Ltd 


W/O: ER | WORK ORDER CHANGES 


DATE | STEP PROCEDURE CHANGE 


Part No: PAR #: _ Fault Category: NCR: Yes No DQA: 
CNN = Disposition: QA: N/C Closed: 
WORK ORDER NON-CONFORMANCE (NCR) 


NOTE: Date & initial а! entries 


HMFORMS Quality Assurance\approved QANCRWO RevE 


еше 


Corrective Action — Section B AE 
Description of NC bc um Approval 
DATE STEP Section А Initial Action Description Sign & Section bc Chief um QC Inspector 
Chief Eng Chief Eng Date 


Approval 


Chief Eng / Approval 


QC Inspector 


DART AEROSPACE LTD 


tion: Crosstube Assembi 


Inspection Dwg: 0212-664-141 Кем: D 


FIRST ARTICLE INSPECTION CHECKLIST 


[x] First Article | | Prototype 
Drawing Dimension Dimension Inspection 

| «oo |.2261|27 | [ur | «А5 _ | 
| Roos | woon [Reape || | AG | | 
| 274 |<0005-00200 |.,254| |--!| Ме 
| 597 | +0030 |404) | |у. | XN-S __ 
[ 234  [*905/000 |2. 502) | [у | 2 
[ 2340 ___| +0.006/0.000 | 5. 375 |.— | |, [L «s | 
2398 — |sewsrooo а Ур 7|] . |. 1 ] J ___ 
2448 | +0.005г0.000 |2 уго>|- | | J / | 
[| 249 | +0.005/0.000 | 2 meal — | | [| | f  . | 
2549 | +0.0050.000|3 << TA | X. | Y | 
2.599 P4572 ee C ND See 
[ 26m ___| +0.005/0.000 |2. ¿gé | —| | | | % | 
[ 27» __| зооовео000 | 7. 7057 |- | | 1l | to 
броне меселін атасын (Бан Элен канала (eee м 
| 020 | omo | 2261 — [ __| Ме | cueros | 
Lee R ad = Rus] 

2.740 | +0.005/-0.000 |l 222 | | [| ме | Сю соч 
Фо 27. |. e — 
| %9.005/0.00 | 5. 1g 7| __ | | гус | CUc- OM. | 
| +0.005/-0.000 | 7 уя е 5. | . . 
[2005900 |2- a || ДА И 
| 244 | +0.008/-0.000 УАТ ТГ ТА 
| 249 | +0.008/-0.000 |2 уо | | N | 
[ 259  [»09o00|J$s$4| |-711 | X | 
| 259 ___| +0.005/0.000 | 2 256] __|-- | \ ]| ]| |, 
^en ___| +0.008/-0.000 | 2 #22 | Z) [| J | 7 ____ 
2.701 КЕССЕ БИНЕ БЕС cx oed 
221 паа ]SM-OY. 


Audited by: ЖК | Prototype Approval: N/A 


[ Date [Chage _____ 1 4 
| B |06.03.15 | Tolerance revised for 5.097 per Dwg Rev update — |KJJLM - 

[| C [07.0528 |DwgRevupdated — —  — 1 — 1 | а | 
K soc М 


Measured by: 


HAFORMS Quality Assurance\approved QA\FAIB RevA 


| Dart Aerospace Ltd | 


WORK ORDER CHANGES 


W/O: 
Approval 
DATE | STEP PROCEDURE CHANGE Chiet Eng/ | APProval 
QC Inspector 


Part No: PAR #: Fault Category: NCR: Yes Мо ООА: Date: 
Resolution: — Disposition: QA: М/С Closed: Date: 
| WORK ORDER NON-CONFORMANCE (NCR) 


| | ке Corrective Action — Section В nmn 
Description of NC — - — - Verification | Approval | Approval 
DATE STEP Section A Initial Action Description Sign & Section C Chief Eng QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS Quality Assurance\approved QANCRW O RevE 


Qty | Qty | Part Number Description 
-141 | -141B 


D212-664-141 CROSSTUBE ASSEMBLY (205/212/412 HIGH FWD) 
D212-664-141B CROSSTUBE ASSEMBLY (214 HIGH FWD 

| 2 | 

| 4 | 


Ветерна 
ae Oe ee ae erc ESI UR. Ve ee err E e| 
[ 1 . | D6005-128 CROSSTUBE 

D2893-1 SUPPORT 

D3595-063-450 RUBBER CUSHION š 


SENERAL NOTES: 


MATERIAL: MANUFACTURED FROM D6005-128 
FINISHED LENGTH = 126.514+0.020 -— 

FINISH: CHEMICAL CONVERSION COAT PER DART QSI 005 4.1 

PRIME INSIDE AND OUTSIDE PER DART 051 005 4.2 

PAINT OUTSIDE PER DART QS! 005 4.2 
TOLERANCES ARE PER DART QSI 018 UNLESS OTHERWISE NOTED 
UNITS: INCHES UNLESS OTHERWISE NOTED. 
BREAK SHARP EOGES: 0.005 TO 0.010 MAX. 
IDENTIFICATION: SCRIBE DART PART NUMBER *D212-664-XXX" AND BATCH NUMBER ON INSIDE OF CUFF 
USING VIBRATING STYLUS Š 
WEIGHT: 0212-664-141 = 33.6 Ibs (PER !М-0212-664) + . 

D212-664-141B = 33.6 Ibs (PER IIN-D21 2-664) 
PART IS SYMMETRIC ABOUT CENTERLINE. 
RUN CUTTER OFF PART. BLEND OUT EDGE LONGITUDINALY , TRANSITION SHOULD BE SMOOTH. 
BEND PROGRESSIVELY WITH A MINIMUM OF 3 PASSES. MAXIMUM TUBE FLATTENING DUE TO BENDING IS 
6% BASED ON O.D. 
LIQUID PENETRANT INSPECT OUTSIDE SURFACE OF CROSSTUBE PER QSI 038. 
INSTALL D2893-1 SUPPORT USING 0.03" TO 0.06" THICK LAYER OF MAGNOBOND 6398 TO THE SURFACE OF 
D2893-1 THAT WILL BE IN CONTACT WITH THE CROSSTUBE PER QS! 015. LET CURE FOR 12 HOURS AFTER 
INSTALLATION AND PRIOR TO PACKAGING. d 
INSTALL MS21920-25 CLAMPS (OR -26) WITH D3595-063-4 50 RUBBER CUSHIONS TO SECURE THE D2893-1 
SUPPORT ON TOP SIDE OF THE CROSSTUBE. ENSURE CLAMPS ARE OPPOSITE OF CROSSTUBE 
SUPPORT. 
EXTREME CARE MUST BE TAKEN TO PROTECT THE OUTSIDE SURFACE OF THE TUBE. THE OUTSIDE 
SURFACE MUST BE SMOOTH AND FREE FROM SURFACE DEFECTS SUCH AS SCRATCHES, NICKS, OR 
DENTS. DEFECTS UP TO 0.005" MAY BE BLENDED OUT LONGITUDINALLY. CIRCUMFERENTIAL GRIND 
MARKS ARE UNACCEPTABLE. 

15) TORQUE CLAMPS 80 TO 100 IN-LB. ENSURE AT LEAST 1.5 THREADS SHOWING IN SAFETY AND THAT NUT 

HAS NOT BOTTOMED-OUT AFTER TORQUING. 


SHOP COPY 
RETURN ТО 
ENGINEERING 
UNCONTROLLED COPY 
SUBJECT TO AMENDMENT 


ELEASE 


2009 -10-7 9 
M 


REFORMAT/REVISE GENERAL NOTES/PART LIST; RF 09.09.30 
REORGANIZED VIEWS AND REFORMATTED DRAWING 

TO CURRENT STANDARDS; ADD -141B (ZN B4-2, 04-2); 

REMOVED REF & ADD TOLERANCES (ZN В4-3, С6-3, C8-3 

8 В6-3); RELOCATED FLAG #6 PER PAR 08-046 {ZN A5-3j; 

MOVED TURNING DETAIL & UPDATED TOLERANCE TO 


SHEET 4 š 


c | REMOVE -851 ABRASION STRIP; ADD MAGNOBOND 
6398, CUSHION, REVERSE CLAMPS 


07.03.08 


ADD HOLES FOR COMPATABILITY WITH BHT/AA 
SKIDTUBES 


NEW ISSUE 
DESCRIPTION 


| ff | DART AEROSPACE LTD 
RF HAWKESBURY, ONTARIO, CANADA 
g DRAWING NO. 
| BS |0212-664-141 
ЖА "c SCALE 


ОЕ АРРА | .Д-- |XTUBE ASS'Y (205/212/412 HI FWD) NTS 


DATE COPYRIGHT © 2600 BY DART AEROSPACE LTD 


09.09.30 


Dart Aerospace Ltd | 
W/O: WORK ORDER CHANGES " 


Approval 
DATE | STEP PROCEDURE CHANGE Chief Eng / 


Approval 
QC Inspector 


Part No: PAR #: Fault Category: NCR: Yes No DQA: Date: 
Resolution: Disposition: QA: N/C Closed: Date: 


NCR: 


dies Corrective Action Section B басы 
Description of МС — - -— - Verification | Approval | Approval 
DATE | STEP ОСПОРВА Initial Action Description Sign & Section C Chief Eng | QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS Quality Assurance\approved QA\NCRWO RevE 


- 


Giz> 
D2893-1 SUPPORT 
MS21920-25 CLAMP, 2x 


D3595-063-450 RUBBER CUSHION, 2X 


2PL 


loys! 


0212-664-501 
BENT TUBE 


14.00 (-141) 
OR 1375 (-1418) 


| 
| 
| 
| 
| 
| 
2 


SYM 


D212-664-141/-141B 
ASSEMBLY DETAIL 


T DELEASEF 


SUPPORT, REF 


2 2009 T 
: 
APPLY MAGNOBOND 4 А 


BETWEEN 02893-1 AND 
CROSSTUBE 


D3595-063-450 
RUBBER CUSHION 
UNDER CLAMP, REF 


Кк; реве 1 DART AEROSPACE LTD 


CLAMP, REF HAWKESBURY, ONTARIO, CANADA 


SECTION А-А psz 
SCALE 4X 


REV. D 
SHEET 2 OF 4 


XTUBE ASS'Y (205/212/412 HI FWD) NTS 
COPYRIGHT © 2000 BY DART AEROSPACE LTD 


Tas оосу 
OT tO ВЕ USED FOR АМУ PURPOSE 
PETOVISSION FROM DART 


Dart Aerospace Ltd 
W/O: WORK ORDER CHANGES 


Approval 
DATE | STEP PROCEDURE CHANGE Date Qty | Chief Eng / сер 
Prod Mgr pector 


Part No: PAR f: Fault Category: МСН: Yes Мо DQA: Date: 
Resolution: _ Disposition: QA: N/C Closed: Date: 
WORK ORDER NON-CONFORMANCE (NCR) 


NCR: 


DATE a i of NC Corrective ACHOR see Verification ы Ed 
a i A Initial Action Description Sign & Section C Chief ы ос Ed 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS Quality Assurance\approved QA\NCRWO RevE 


p 


29.65" (753mm) 
TO END OF R86.0 BEND 
ALONG CENTERLINE 


18.74" (476mm) 
ALONG CENTERLINE 
OF R35.5 BEND 


A 


28.49+0.13 D212-664-141TRN 


14,87" REF R86.012.0 


«0.005 
20.3869 005 


1 
1 
K: 1 
e - | HOLE TO BE ALIGNED 
WITHIN 10.001 OF HOLE 
x % ON OTHER SIDE OF CUFF 
SYM 


ГА 
7 __ 53.72+0.13 
55.03+0.13 Ax 


110.0620.25 


0212-664-501 
BENDING AND DRILLING DETAIL A 


" 
0.38670 155 
HOLE TO BE ALIGNED 
WITHIN 0.001 OF HOLE 
ON OTHER SIDE OF CUFF 
2 PL PER CUFF 


2.050+0.005 0.450:0010 


DART AEROSPACE LTD 


HAWKESBURY, ONTARIO, CANADA 
DRAWING NO. REV. D 
SECTION B-B саз D212-664-141 SHEET 3 OF 4 
SCALE 4X 
VIEW C-C: CUFF DETAIL со 
SCALE 3X 


COPYRIGHT 6 2000 8Y DART AEROSPACE LTD 
тыз DOCUMENT в PRIVATE АКО CONFIDENTIAL AND (5 SUPPLIED ON THE EXPRESS CONDITION THAT |Т IS 
NOT TOBE USED FOR ANY PURPOSE OR COPIED Ой COMMUNICATED TO ANY OTHER PERSON WITHOUT 
WRITTEN PERMISSION PROM DART AEROSPACE LTD 


Dart Aerospace Ltd 
W/O: WORK ORDER CHANGES “ 


| Approval | 
DATE | STEP PROCEDURE CHANGE By Qty | Chief Eng / Approval 
Prod Mgr spector 


Part No: PAR #: Fault Category: NCR: Yes No DQA: Date: 


Resolution: _ Disposition: QA: N/C Closed: Date: 


NCR: 


E Description of NC Corrective Action Section B Approval 


Section A QC Inspector 


NOTE: Date & initial all entries 
HMFORMS'Quality Assurance\approved QA\NCRWO RevE 


+ 


C24 
SEE DETAIL D 


R100 0 TRANSITION 
R100.0 TRANSITION BETW..EN TAPERED 

BETWEEN TAPERED SECTIONS Sus 

SECTIONS е 38 

9 е е о оје о а 5 8 
8 g 8 8 8 8 8 518 8 Ш 27409005 за 
е е о о о о © зје о а “0.000 4 

44% 3 ЕЈ £ 2 g 315 3 É 0.375 WALL 1 | 
$8 $ 8 Š š 8 518 8 & Г STOCK, REF | 
| в l6 z 2 š 8 8 зе S 8 | Sip ese шина бана Т coran 
| I I I I I ' t I | s> 0.200 
| | | | 30% X 0.500 DEEP = 2 _ _ 
xp mitigat deco rdc ub tentat alo ee eee РАННИЯ. aie ee ра CHAMFER E a 
~ 
6068 2.750 STOCK 
0.005 + 
2.304:0.005 REF 
2.340000 0.005 % К 
о, 
2398948 p SYM #0.063 P F 
© Шш SE SEE DETAIL Е ёш 
7 2.498000 SEE DETAIL Е m x uj 


2.54970 05 
2.599:0,%9 
2.671400 


2.701:0.005 DETAIL D: 
NAT CROSSTUBE CUFF ps. 
TAPER UNIFORMLY FROM АВ 1 


2.701 95 THROUGH ТО 2.772085% 
[S> RUNNING OFF PART 


D212-664-141TRN 
ИМ TURNING DETAIL 


0 MA 


W 


0.005 0.005 0.005 
2.701 0405 2750 +0005 2772 40,008 


NN 


2.304 0395 REF 


P ENIM R: LEAS Ер 
| 109 -10-29 Ё 


DART AEROSPACE LTD 


HAWKESBURY, ONTARIO, CANADA 


CHECKED’ | 747 |oRAwiNG NO. REV. D 


| DETAIL Ft T ` _ DETAIL E: wo. am | [X _ |D212664141 SHEET 4OF 4 
Š СШЕКТНАНЗТОМ сы TAPER RUN-OFF сы SCALE 


(геном | 242 me 


NOT TO SCALE NTS 


COPYRIGHT © 2000 BY DART AEROSPACE LTO 
Тез DOCUMENT IS PRIVATE AND CONFIDENTIAL AND IS SUPPLIED ОН THE EXPRESS CONDITION THAT IT (3 
NOT TO BE USED FOR ANY PURPOSE OR COPIED OR COMMUNICATED TO ANY OTHER PERSON WITHOUT 
WRITTEN PERIASSION FROM DART AEROSPACE 1 


E i 
Ó` 


Dart. Aerospace Ltd 


WORK ORDER CHANGES 
| Арргома! 


PROCEDURE CHANGE Chief Eng/  APProval 


Prod Mar QC Inspector 


Part No: | à PAR #: е Fault Category: МСН: Yes Мо РОА: Date: 
6 Resolution: Disposition: QA: N/C Closed: Date: < 07 
WORK ORDER NON-CONFORMANCE (NCR) 


i ion tion B 
Description of NC Corrective Actio : E En Verification Approval Approval 
Section A Initial Action Description Sign & Section C Chief Eng | QC Inspector 
Chief Eng Chief Eng Date 


NOTE: Date & initial all entries 


HMFORMS Quality Assurance\approved QANCRWO RevE 


.- . 


